We consider a supersymmetric version of the recently proposed SU(3) × U(1) extended gauge model. We show that it is possible to have only two Higgs doublets at the SU(2) × U(1) energy scale but they are not those of the minimal supersymmetric standard model. In particular, the upper bound on the lightest scalar boson of this model is 4M Z sin θ W at tree level and goes up to about 189 GeV after radiative corrections.
However, if the standard model is really the remnant [1] of a larger theory such as SU (3) × U(1) as proposed recently [2, 3] and it is supersymmetric, then at the electroweak energy scale, after the heavier particles have been integrated out, the reduced Higgs sector may contain only two doublets but Eq. (2) is no longer valid. The reason is the appearance of possible cubic invariants in the superpotential according to the larger theory which have no analog in the MSSM. A first example based on an E 6 -inspired left-right model has already been discovered. [4] In this paper, we propose a supersymmetric version of SU(3) × U(1) which is interesting in its own right. We discuss how quark and lepton masses can be generated. We then focus on a specific scenario where only two Higgs doublets are relevant at the SU(2) × U(1) scale.
In particular, we show that the upper bound on the lightest scalar boson of this model is 4M Z sin θ W at tree level and goes up to about 189 GeV after radiative corrections. This bound is substantially higher than the 115 GeV of the MSSM or the 120 GeV of the left-right model mentioned above. [4] The salient feature of the new SU(3) × U(1) model [2, 3] is in the choice of the electriccharge operator within SU(3). Instead of the usual Q = I 3 + Y /2, it is assumed here that Q = I 3 + 3Y /2. Hence for SU(3) × U(1), we have
where Y ′ is the U (1) 
is an allowed mass term and the mass matrix
We now impose supersymmetry. In addition to changing all fields into superfields, we need to add three complex scalar superfields (η
transforming as (3 * ,0), (3 * ,1), and (3 * , −1) respectively. These are required for the cancellation of anomalies generated by the ρ, η, and χ superfields. 
where G 1 and G 3 are the U(1) and SU(3) gauge couplings respectively and λ a ij are the 8 conventional 3 × 3 SU(3) representation matrices. Similarly, the part of the Higgs potential related to the superpotential is given by [6] that the breaking of this Z 2 by soft terms which also break the supersymmetry will allow u, d, s, and c to acquire radiative masses in one-loop order through gluino exchange. Hence it is possible for η ′0 and ρ ′0 to be zero so that η ′ and ρ ′ may be assumed heavy and will not appear in the reduced Higgs potential at the electroweak energy scale.
Redefine (−ρ − , ρ 0 ) as Φ 1 and (η + , η 0 ) as Φ 2 , then the parts of V D and V F which contain Φ 1 , Φ 2 , χ 0 , and χ ′0 are given by
Since χ 0 = u and χ ′0 = u ′ , there are cubic interactions in V ′ involving χ 0 and Φ 1,2 as well as χ ′0 and Φ 1,2 . These have to be taken into account [1, 4] in obtaining the effective quartic scalar couplings λ i of Eq. (1). However, because √ 2Reχ 0 and √ 2Reχ ′0 are not mass eigenstates, we need to consider their 2 × 2 mass-squared matrix given by
where 
In the limit f = 0,
,
Assuming the tree-level relations g 2 = G 3 and g
3 , we then have G 
The requirement that V be bounded from below puts an upper bound on f 2 so that
Let us now specialize further to the case f = f max , we then find
The equality of λ 4 and λ 5 means that an accidental custodial SU(2) symmetry exists [1] so that the charged Higgs boson H ± and the pseudoscalar Higgs boson A form a triplet with a common mass given by
where tan β ≡ φ superpotential of the larger theory, the reduced Higgs potential is not that of the minimal supersymmetric standard model (MSSM). The quartic scalar couplings are given by Eqs. (8) to ( DE-AT03-87ER40327.
